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(57) A moving picture is encoded into groups of vid- 
eo image pictures with each frame composed of fields 
of different field polarities including a predetermined 
field polarity. The polarity of the first field of a series of 
frames to be encoded into a respective group of image 
pictures is set to the predetermined field polarity. Alter- 
natively, the polarity of the first field of the series of 
frames may be identified by data transmitted with the 
encoded moving picture. The encoded moving picture 
is decoded at a decode start time designated when the 
first field in each respective group of image pictures is 
of the predetermined field polarity. Alternatively, the de- 
code start time is generated on the basis of the data des- 
ignating the field polarity of the first field. A computer- 
readable medium provides a medium on which the en- 
coded moving picture is recorded and directs a comput- 
er to decode the encoded moving picture when the first 
image picture in each respective group of image pic- 
tures is an encoded field of the predetermined field po- 
larity or, alternatively, when the field read from the me- 
dium is the first field as designated by designating data. 
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Description 

The present invention relates to encoding and de- 
coding moving pictures. 

Highly efficient encoding of a video signal is impor- 
tant in digital video signal recording. This is especially 
true for encoding lengthy moving pictures as video sig- 
nals on small-sized recording media having small ca- 
pacities for recording information. The MPEG (Moving 
Picture Expert Group) standard is a highly efficient en- 
coding standard that compresses the video signal by 
finding correlations of data between video frames in the 
video signal. The MPEG standard finds correlations be- 
tween data between video frames in the temporal di- 
mension by taking a difference between frames of data 
of the video signal, thereby compressing the video sig- 
nal in the time dimension. The MPEG standard also 
finds correlations between data in the spatial dimension 
by processing the video signal within each video frame 
through an orthogonal transform, such as a Discrete Co- 
sine Transform (DCT) and the like, thereby compressing 
the video signal in the spatial dimension. The video 
frames compressed under the MPEG standard include 
three kinds of picture frames: an I -picture frame which 
is compressed without reference to other picture 
frames; a P-picture frame which is compressed using a 
preceding picture frame; and a p-picture frame which is 
compressed using both forward and preceding picture 
frames. 

A collection of video frames is known as a group of 
pictures (GOP) in a moving image sequence, each 
group of pictures beginning with a GOP start code which 
identifies the beginning of each GOP. A decoder access- 
es the group of pictures by detecting the GOP start code 
and begins decoding at a desired point in the group of 
pictures. An example of a group of pictures is shown 
Figs. 6A, 6B which include an image signal of nine 
frames (FOto F8). Notably, the l-picture frame is encod- 
ed with its own image information and is, therefore, 
called an intra-frame. The P-picture frames are encoded 
using either a past l-picture frame or a past P-picture 
frame, Which is referred to as forward predictive encod- 
ing. The B-picture frames are encoded using both past 
and future picture frames and this encoding is referred 
to as bi-directional predictive encoding. Since the P-pic- 
ture and B-picture frames employ other frames for en- 
coding, these picture frames are referred to as inter- 
frames. It is important to note that the first two frames 
(FO, F1 ) in Figs. 6A and 6B are B-picture frames which 
do not have preceding picture frames. In this instance, 
B-picture frames (FO, F1 ) are encoded using only future 
reference frames, and this is referred to as backward 
predictive encoding. 

Figs. 7A-7C depict timing charts for encoding and 
decoding the group of pictures shown in Fig. 6A. The 
group of pictures is input to an encoder in the order 
shown in Fig. 7 A. It will be noted that the B-picture frame 
(BO) is input to the encoder first, which is problematic 



because B-frames cannot be encoded without an l-pic- 
ture frame as a reference image, but the l-picture must 
have been prepared in advance and here no such pic- 
ture frame exists prior to (BO). To resolve this problem, 
5 the encoder rearranges the order of the picture frames 
as shown in Fig. 7B such that the l-picture frame (12) is 
encoded first even though it temporally follows the B- 
pictures, and the B-picture frames (BO, B1 ) are encoded 
on the basis of the l-picture frame (1 2). The remainder 

to of the picture frames are, then, encoded. The P-picture 
frame (P5) is encoded by forward prediction, using the 
l-picture frame (12). Next, B-picture frames (B3, B4) are 
encoded by bi-directional prediction encoding using the 
temporal past reference image (12) and the temporal fu- 

is ture reference image (P5). Encoding is continued in this 
manner for the remainder of the picture frames in the 
group of pictures and the resulting encoded frames are 
output from the encoder and subsequently input to the 
decoder as shown Fig. 7B. 

20 At this point, the encoded group of pictures may be 
transmitted to a decoder by broadcast transmission, by 
recording and playback from record media or by other 
known transmission methods. The decoder decodes the 
.group of pictures shown in Fig. 7B and outputs them in 

25 the order shown in Fig. 7C, thus restoring the picture 
order to the original order shown in Fig. 7 A so that the 
video signal may be properly displayed. 

MPEG-2 is a modified MPEG standard particularly 
suited for encoding frames of interlaced fields. As shown 

30 in Figs. 8A, 8B : frames (MF1 -4) each includes top fields 
interlaced with bottom fields. These fields are treated by 
the MPEG-2 standard as separate frames to be encod- 
ed in sequential order. For example, the top field of the 
first frame (MF1 ) is first encoded followed by: the bottom 

35 field of the first frame, the top field of the second frame 
(MF2). the bottom field of the second frame and, then, 
the redundant top field of the second frame, etc. To dis- 
tinguish between top and bottom fields, the MPEG-2 
standard prescribes a top field first flag which identifies 

40 the sequential order of the fields in each frame. Thus, 
for example, the top field first flag in Fig. SD is a "1 * when 
the top field is first, and is a •0 - when the bottom field is 
first. 

The top field first flag is particularly important when 
45 a group of pictures is converted from a film source, such 
as a movie, to an interlaced video signal by use of, for 
example, a movie/television pulldown converter. Ac- 
cording to the 3:2 pulldown technique, each frame is 
standardized into a two-field frame. For example, the 
so frames shown in Fig. 8B which represent an input film 
source (such as a 30 frames/second; 60 fields/second 
moving picture) including two-field frames and three- 
field frames, are converted into an interlaced video sig- 
nal of entirely two-field frames. This may be done by re- 
55 moving a redundant field in each of the three-field 
frames (MF2, MF4), resulting in the two-field frames 
shown in Fig. 8C. The 3:2 pulldown conversion thus con- 
verts three-field frames to two-field frames, hence the 
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name 3:2 pulldown conversion. 

. The 3:2 pulldown converter must identify which 
fields are redundant in order to remove these redundant 
fields. To identify the redundant fields in the three-field 
frames for 3:2 pulldown conversions, the MPEG-2 
standard provides a repeat first field flag for indicating 
which fields are redundant. The 3:2 pulldown converter 
determines from the repeat first field flag which fields 
are redundant fields and should be removed from the 3: 
2 frames. For example, the repeat first field flag in Fig. 
8E for the first frame (MF1) is set to *0" indicating that 
no redundant field exists in the first frame. On the other 
hand, the repeat first field flag for the second frame 
(MF2) is set to "1* indicating that a redundant field exists 
in that frame. 

It shall be noted from Fig. 8B (compare frames MF2 
and MF4) that either the top field or the bottom field may 
be redundant, and it is not clear to the 3:2 pulldown con- 
verter solely from sensing the repeat first flag which of 
the top or bottom fields is repeated. To determine wheth- 
er the top field or the bottom field is the redundant field, 
the 3:2 hold down conversion analyzes the top field first 
flag. When the top field first flag is a "1\ for example, 
(Fig. 8E) corresponding to the frame (MF2) in Fig. 8C, 
the first field in the second frame is a top field and is 
deemed redundant. When the top field first flag is a "0", 
on the other hand, and the repeat first flag is a "1 " and 
the bottom field is deemed to be the redundant field, as 
is the case in the fourth frame (MF4) of Fig. 8C. 

When the encoded interlaced video signal of Fig. 
8C is to be decoded, the redundant fields removed upon 
encoding must be restored. This is shown in Fig. 8F. 
wherein the redundant fields which were removed upon 
encoding are restored by repeating the first field in the 
frame. To identify which fields were removed, the de- 
coder senses the top field first flag and the repeat first 
field flag. For example, the top field first flag in the sec- 
ond frame (MF2) is a "1" indicating that the top field is 
first and controlling the decoder to repeat the top field 
for the second frame. On the other hand, the top field 
first flag for the fourth frame (MF4) is a "0" and, there- 
fore, the decoder repeats the bottom field. In this man- 
ner, the decoder restores the fields from the two-field 
interlaced video signal to a three-field moving picture 
appropriate for display. 

The top and bottom fields of the interlaced video sig- 
nal present a decoding problem which will be made clear 
by first understanding the encoding process. Figs. 9A-I 
depict timing charts of the interlaced video signal as it 
is encoded. A field synchronizing signal in Fig. 9A com- 
prising a top field signal alternating with a bottom field 
signal synchronizes the encoding of the respective top 
and bottom fields shown in Fig. 9B. The series of fields 
in Fig. 9B input to the encoder are designated by a letter 
prefix indicating the type of video frame (I, B. P) and a 
numerical suffix indicating the order in which that video 
field is to be displayed. 

To explain the field order reference is now made to 



Fig. 9B, wherein the first field input to the encoder is the 
bottom field of a B-picture frame (bO), and the next field 
input to the encoder is the top field of the same B-picture 
frame (BO). The bottom field (bl) of the next B-picture is, 
s input next to the encoder followed by the top field (B1). 
The next field input to the encoder labelled xl represents 
a redundant field of the preceding bottom field (bl). Next, 
the top field of an l-picture frame (12) is input to the en- 
coder, followed by the bottom field of the l-picture (i2). 
io The top field of the B-picture (B3) is, then, input into the , 
encoder, followed by its bottom field (b3). The picture ' 
frames are input to the encoder in this manner until the 
last bottom field <x5), which is the redundant field of the 
P-picture bottom field (p5), is input to the encoder. 
*s To continue the encoding process explanation, a 
frame start timing flag (Fig. 9C) is set to "1 ■ when a cor- 
responding frame is to be encoded. The encoder re- 
moves the redundant fields before encoding using the 
top field first and repeat first field flags (Figs. 9D and 9E) 
zo as explained above. As a result of the 3:2 pulldown con- 
version during encoding, blanks are formed (Fig. 9F) 
in the encoded output where the repeated fields (x1 . x3 
and x5) once existed. The fields are then encoded as 
. . shown in Fig. 9F. where it will be noted that the encoding 
2S process rearranges the fields so that the l-picture frame 
is encoded before the B-picture frames allowing the fol- 
lowing B-picture frames (BO. B1 ) to be bi-directionally 
encoded using, at least, the l-picture frame. For the 
same reason, the P-picture frame (P5) is encoded be- 
so fore the B-picture frames (B3, B4) so that the B-picture 
frames can be bi-directionally encoded using, at least, 
the P-picture frame (P5). The encoder generates a 
frame start timing flag (Fig. 9G) to indicate the beginning 
of each group of pictures. The top field first and repeat 
3S first field flags (Figs. 9H and 91, respectively) are rear- 
ranged to be transmitted with their corresponding fields. 

The encoded output of Fig. 9F is transmitted by, for 
example, television transmission or the like, to a receiv-. 
er where it is input to a decoder as the series of fields - 
shown in Fig. 10A. The input to the decoder in Fig. 10A 
should be the same as the output of the encoder shown 
in Fig. 9F if the original moving picture is to be displayed 
with accuracy. The top field first flag and the repeat first 
field flag, also transmitted with the encoded output (Figs. 
*s 10B and 10C, respectively) are used by the decoder to 
determine which fields were removed by the above-dis- 
cussed 3:2 pulldown conversion. The decoder, then, de- 
codes the encoded fields to derive the original moving 
picture, repeating the redundant fields which were re- 
so moved upon encoding. Assuming that decoding is per- 
formed without error, the decoder output should mirror - 
the input to the encoder (Fig. 9B) so that the original -. 
moving picture video signal is precisely restored. 

The timing of decoding is determined by a field syn- .... 
& chronizing clock signal shown in Fig. 1 0E which is com- 
prised of a top field synchronizing signal alternating with 
a bottom field synchronizing signal. To simplify this dis- 
cussion, it is assumed that the decoder decodes the en- 
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coded frames without delay, such that no field synchro- 
nizing cycles elapse during decoding. 

Problematically, the first field in the decoder output 
is a bottom field (bO) as shown in Fig. 10D and, as will 
be noted, the field synchronizing signal is set to the top $ 
field synchronizing cycle at this time. This means that 
the bottom field (bO) must be delayed, as shown by "xx" 
in the first field position of Fig. 10D, until the bottom field 
synchronizing cycle. That is, the bottom field (bO) must 
be delayed for one cycle before being displayed in order 10 
that the bottom field may be decoded. 

It would have been betterto decode the bottom field 
first since the bottom field would be synchronized with 
the bottom field synchronizing cycle. However, it is not 
possible to know in advance of decoding the group of is 
pictures that the top field is input first to the decoder dur- 
ing the bottom field synchronizing cycle. This is because 
MPEG dictates that the group of pictures be decoded 
and displayed in real time, and it is not possible to re- 
ceive the group of pictures in advance to determine 20 
which field type is first. 

Compare the above problematic situation to Figs. 
1 1 A-11E which illustrate the desired situation where the 
bottom field is synchronized with the bottom field syn- 
chronizing cycle in the first field in each frame. In this 25 
situation, the bottom field (bO) need not be delayed by 
a field synchronizing cycle because it is already syn- 
chronized and can be displayed immediately after de- 
coding. 

In addition to the problem of delaying the display 30 
time by one cycle, the decoder must stop inputting the 
transmitted encoded video signal during this cycle. This 
is shown in Fig. 1 0A, where the decoder is halted during 
the time indicated by the symbol "==". In the case where 
a buffer is employed to receive the transmitted encoder 35 
output, stopping the decoder may result in an overflow 
of the buffer. 

Furthermore, when two groups of pictures (GOP1, 
GOP2) are combined or edited as shown in Fig. 12, a 
gap indicated by (xx) appears when the last field in the *o 
first group of pictures (GOP1 ) is of the same type of field 
(top or bottom fields) as the first field in the second group 
of pictures (GOP2). To explain, as shown in Fig. 12, the 
last field of GOP1 is a top field and is synchronized with 
a top field synchronizing cycle (Tf). The second group 45 
of pictures (GOP2) begins also with a top field and the 
decoder must wait until the next top field synchronizing 
cycle by skipping over a bottom field synchronizing cy- 
cle, thus resulting in the gap (xx). Since there is no way 
of knowing in advance the field polarity of the first field so 
in the second group of pictures (GOP2), it is necessary 
to decode the entire second group of pictures and check 
the field polarity found at the end of the second group 
of pictures. Problematically, where the data length of the 
second group of pictures is long, the decoding takes a ss 
very long time and the efficiency of the decoder deteri- 
orates. 

Various respective aspects of the invention are de- 



fined in the appended claims. 

Embodiments of the invention can prevent a delay 
caused by a mismatch in field polarity between the first 
field of a respective group of pictures and the field syn- 
chronizing signal. 

Embodiments of the invention can prevent the de-. 
coder buffer from overflowing as a result of the delay 
caused by the mismatch. 

Embodiments of the invention can combine and edit 
a plurality of groups of pictures without the need for de- 
coding the entire group of pictures to determine the field 
polarities. 

In accordance with the above objectives, a first em- 
bodiment of the present invention provides a moving 
picture encoding apparatus and method for encoding 
frames of a moving picture into groups of image pictures 
with each frame composed of a plurality of fields of dif- 
ferent field polarities including a predetermined field po- 
larity. The polarity of the first field of a series of frames 
to be encoded into respective groups of image pictures 
is set to the predetermined field polarity. 

As a feature of the first embodiment, a decoder con- 
troller generates a decode start time signal at a time 
when the first image picture in each respective group of 
image pictures is of the predetermined field polarity to 
begin decoding and the groups of image pictures. 

A computer-readable medium is also provided to di- 
rect a computer to begin decoding a recorded signal of 
the encoded moving picture when the first image picture 
in each respective group of image pictures is an encod- 
ed field of the predetermined field polarity. 

According to another embodiment of the present in- 
vention, a moving picture encoding apparatus and 
method are provided for encoding frames of a moving 
picture into groups of image pictures with each frame 
composed of a plurality of fields of different field polari- 
ties including a predetermined field polarity. The polarity 
of the first field of a series of frames to be encoded into 
respective groups of image pictures is set to the prede- 
termined field polarity and data designating the first field 
is generated. The series of frames is encoded and trans- 
mitted along with the data designating the first field. 

A decoding apparatus and method controls a de- 
code start time to begin decoding when the first field 
designated by the data generated upon encoding is de- 
tected. 

A computer-readable medium directs a computer to 
start decoding when a field read from the medium is the 
first field designated by the designating data. 

With the above embodiments, the first field of each 
group of pictures is known in advance of decoding and ' 
may be matched to the field synchronizing signal. As a 
result, the one-cycle delay in reading the groups of im- 
age pictures caused by a mismatch is prevented. This 
further has the result of preventing a decoder buffer from 
overflowing since there is no occasion for the decoding 
system to halt reading from the decoder. In addition, the 
present invention prevents a gap from forming between 
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a plurality of groups of image pictures because the po- 
larity of the first field in each group of pictures is control- 
led such that no gap in image pictures may occur be- 
tween the groups. Thus, a plurality of groups of image 
pictures may be combined and edited without a gap 
formed therebetween. 

The invention will now be described by way of ex- 
ample with reference to the accompanying drawings, 
throughout which like parts are referred to by like refer- 
ences, and in 'which: 

Fig. 1 is a block diagram of an encoding system; 
Figs. 2A-2G are timing charts that depict the timing 
of signals in the encoding system of Fig. 1 ; 
Fig. 3 is a block diagram of a decoding system; 
Figs. 4A-4E are timing charts that depict the timing 
of signals in the decoding system of Fig. 3; 
Fig. 5 shows syntax of a bit stream; 
Figs. 6A, 6B show groups of pictures (GOP) for ex- 
plaining predictive encoding; 
Figs. 7A-7C are timing charts showing the order of 
frames to be processed in the group of pictures of 
Fig. 6A or 6B; 

Figs. 8A-8F are schematic diagrams of frames com- 
prising fields for explaining a 3:2 pulldown process; 
Figs. 9A-9I are timing charts for explaining the en- 
coding process of a group of pictures to which a 3: 
. 2 pulldown process has been applied; 
Figs. 10A-10E are timing charts for explaining the 
decoding process of the group of pictures encoded 
according to Figs. 9A-9I in the problematic situation 
where the field synchronizing signal is not synchro- 
nized with the first field of the group of pictures; 
Figs. 11A-11E are timing charts for explaining the 
decoding of the group of pictures when the field syn- 
chronizing signal is synchronized with the first field 
of the group of pictures; 

Fig. 1 2 is a schematic diagram explaining the prob- 
lem of combining a plurality of group of pictures; 
Fig. 1 3 is a flow chart used by a first embodiment 
of the present invention: and 
Fig. 1 4 is a flow chart used by another embodiment 
of the present invention. 

Referring now to the drawings wherein like refer- 
ence numerals designate identical or corresponding 
parts throughout the several views, an image encoding 
system is shown in Fig. 1 . The encoding system 1 com- 
pression-encodes television signals converted from a 
movie picture by a movie/television converter (tele-cine 
converter) according to the MPEG-2 standard, resulting 
in the input film source of Fig. 8B. 

A redundant field detector 3 detects redundant 
fields and outputs the top field first flag and the repeat 
first field flag to a redundant field remover 4 which re- 
moves the redundant fields. A scan converter 5 receives 
the remaining fields and converts them into encoding 
blocks for encoding into (I, B, P) picture frames which 



are recorded on recording medium 2, such as an optical 
disk, a video tape or simitar recording media. Mean- 
while, a controller 8 outputs a GOP start code to an en- 
coder 7 to begin the encoding on the basis of the top 
5 field first and repeat first field flags. It will be noted that 
the flags are also sent to the encoder directly for encod- 
ing on the recording medium 2. The encoder 7. encodes 
the encoding blocks on the basts of: correlations be- 
tween the series of frames according to the MPEG-2 

io standard, the top field first and repeat first field flags, the 
type of image data and flags showing the start time of 
the frames. \, . 

The encoding process will be described in more de- 
tail beginning with a discussion of the 3:2 pulldown con- 

is version process. The 3:2 pulldown conversion is per- 
formed on the video signal before being input to the en- 
coding system of Fig. 1 resulting in the interlaced video 
signal of Fig. 8B. When such a 3:2 pulldown process is 
performed, redundant top fields are formed, for exam- 

20 pie, in frames MF2 and MF6 and redundant bottom 
fields are formed in, for example, frames MF4 and MF8. 

The redundant field detector 3 detects the redun- 
dant fields by determining whether the field image is an 
- .image generated by repeating two consecutive fiefds 

2S having the same field polarity, a field polarity being the 
type of field (top or bottom fields). This may be accom- 
plished by judging whether the sum of absolute value 
differences of pixels between two fields, for example, is. 
smaller than a predetermined threshold value which 

30 may be set, for example, according to a degree of equal- 
ity between two fields. The redundant field detector gen- 
erates a detection output (i.e., the repeat first field flag) 
of, for example, "1 ' when the field is redundant and a 
detection output of "0" when the field is not redundant. 

35 tn this example, the detection output and the field are 
forwarded to the redundant field remover 4 which re- 
moves the redundant field when the detection output is 
set to "1\ The redundant field remover 4, thus, removes 
the redundant fields resulting in the two-field interlaced 

40 video signal shown in Fig. SC. It will be appreciated that 
this process has the advantage of reducing the amount 
of data to be transmitted by omitting the repeated fields 
from the encoding process. The repeat first field flag is 
also forwarded to the controller 8 and the encoder 7 for 

45 encoding on the recording medium 2. 

Upon decoding, the top field first flag is needed to 
determine which field (top or bottom field) is to be re- 
peated in the next frame when the repeat first field flag 
indicates a redundant field. This is because the repeat 

so first field flag indicates only that the first field in the frame . 
is to be repeated and the first field may be either the top 
or bottom field. Thus, it is not possible to determine if. 
the top or bottom field is to be repeated simply by da-, 
tecting the repeat first field flag. To resolve this problem, 

ss the redundant field detector generates the top field first 
flag to indicate which of the top or bottom fields is first 
in the frame and, therefore, to be repeated upon decod- 
ing when the repeat first field flag is "on". 
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The scan converter 5 converts the fields remaining 
after the redundant field remover 4 into a series of 
frames (fO, F0, M, F1, etc.) as shown, for example, in 
Fig. 2B and outputs this scan-converted series of frames 
to the encoder 7. This is done so that each field is treated s 
as a separate frame encoded sequentially by the encod- 
er. The scan converter generates flags indicating the 
timing for each of the scan converted frames and sends 
flags to the controller 8 so that the encoding for these 
frames can be precisely timed. 10 

In the first embodiment according to the present in- 
vention, the controller generates a GOP start code on 
the basis of the top field first and the repeat first field 
flags such that the field to be displayed at the beginning 
of the group of pictures is a top field and the last field of is 
this group of pictures is a bottom field. Each of the fields, 
scan converted as frames by the scan converter is en- 
coded by the encoder using image encoding-type spec- 
ifying data for specifying a compression encoding meth- 
od for the I, B or P picture frames generated by the con- 20 
troller on the basis ol the generated GOP start code. For 
example, the specifying data may describe which scan- 
converted frames are I, B or P picture frames and which 
frames are used to predictively encode the B and P 
frames. 2s 

Figs. 2A-2G are timing charts for explaining the en- 
coding process of the encoding system shown in Fig. 1 . 
The field synchronizing signal (Fig. 2A) supplied from 
an external apparatus such as a monitor, for example, 
times the encoding of the video frame. The video frames 30 
(Fig. 2B) including the redundant fields (x1, x3 and x5) 
are input to the input terminal 9 . The frame start signal 
(Fig. 2C) generated by the scan converter 5 indicates 
when each frame beginsandthetop field first and repeat 
first field flags (Figs. 2D and 2E) which have been ex- 3S 
plained with reference to Figs. 4B and 4C indicate the 
order of the fields in each frame. 

The controller generates the GOP start code as ex- 
plained to start a respective group of pictures when a 
top field is present and end the group of pictures when 40 
a bottom field is present. The controller determines the 
remainder of the picture frames to be included in each 
group of pictures between the first and last picture 
frames by adaptively selecting the order of frames. 
MPEG provides that the P-picture frames will occur at « 
least every third frame with two frames in between, and 
l-picture frames every sixth frame at an interval. How- 
ever, in the present embodiments, the number of frames 
is adaptively adjusted to satisfy the condition that the 
first field of the group of pictures is a top field and the so 
last field is a bottom field. This is done by adaptively 
selecting the interval between I -frames, which is not 
problematic because the I -picture frames are intra- 
frames, i.e., are not predictively encoded. Otherwise, if 
the interval between the B and P-picture frames is adap- ss 
tively selected, the inter-frame compression structure of 
the B and P frames would be disturbed. 

While the GOP start code begins with a top field 



synchronizing cycle, the GOP start code may also begin 
with a bottom field. When the field synchronizing signal 
begins with a bottom field (Bf) synchronizing cycle, it is 
preferred that the first field be a bottom field and the last 
field be a top field in order that the fields are synchro- 
nized with the field synchronizing signal. 

In the preferred embodiment, the controller termi- 
nates a current group of pictures, for example GOP1, 
with a field which is of the bottom field polarity. Advan- 
tageously, the bottom field (x1) as shown in Fig. 2B is 
redundant and can be easily discarded if it appears at 
the end of a group of pictures. Thus, the redundant bot- 
tom fields are chosen as the last field in each GOP. It 
will be noted, that the GOP start code (Fig. 2F) for the 
next group of pictures begins at the timing of the top 
fields (F2) and (F6). In the example of Fig. 2G. the image 
encoding type specifying data (i.e., I, B and P picture 
frame data) formed by controller 8 shows the start frame 
of a group of pictures is a B-picture frame and an end 
frame of the group of pictures is a P-picture frame. The 
specifying data for an l-picture frame when a P-picture 
is compression encoded is also shown. 

Upon receiving the GOP start code, the encoder 
.compression encodes each of the received frames into 
an l-picture, a P-picture, or a B-picture frame using the 
specifying data shown in Fig. 2G. That is, the first pair 
of fields of GOP2 (F2, f2) are encoded as a B-picture 
frame and the second pair of fields (F3, f3) as an l-pic- 
ture frame. These frames are encoded and transmitted 
as a stream of bits according to the MPEG standard. 
The encoder appends a header to the beginning of the 
bit stream for each group of pictures comprising the en- 
coded frames. The header may include, for example, 
information about the length of the bit stream of bits for 
the corresponding group of pictures as well as other in- 
formation for retrieving and decoding the encoded 
frames. The encoder further appends the top field first 
and repeat first field flags to each frame. In the present 
invention, the encoded bit stream is transmitted as a re- 
cording on the optical disc 2 according to a syntax de- 
fined by the MPEG-2 (ISO/IEC 13818-2) standard. 

The controller 8 generates the GOP start code at a 
time when the first field of the group of pictures exhibits 
afield polarity (i.e., the type of field) which corresponds 
to the field synchronizing signal on the decoding side. 
For example, in Figs. 2A-2G, the controller causes the 
first field in each group of pictures (GOP1, GOP2 and 
GOP3) to exhibit the top field polarity in order to be syn- 
chronized with the top field synchronizing cycle (Fig. 2 A) 
upon decoding. The controller also controls the field po- 
larity of the last field by turning off the GOP start code 
and, in the example of Figs. 2A-2G, the controller caus- 
es the last field to exhibit the bottom field polarity. As a 
result, the optical disc 2 stores the groups of pictures on 
the recording medium in bit streams of groups of pic- 
tures, with the first field having the top field polarity and 
the last field having the bottom Meld polarity. 

The present technique is not limited to storing the 
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encoded information on a recording medium. The video 
signal, for example, may be transmitted to a receiving 
source via other media such as over the air transmis- * 
sion, cable transmission, internet communication, video 
tape and the like. s 

After transmission, the image data recorded on the 
optical disc 2 is reproduced by the decoding system 10 
shown in Fig. 3. Briefly, the reproduced bit streams are 
fed to a decoder 14 which decodes the bit streams ac- 
cording to the MPEG standard and the decoded signals io 
are displayed by a display system 15. The display sys- 
tem generates the field synchronizing signal for the de- 
coding system and sends this signal to both a display 
starting time specifying circuit 11 and a decoding start 
controller 12 which, together with a control signal from is 
the host computer (such as a microprocessor, not 
shown) input to terminal 16, control a switch 1 3 to begin 
decoding. 

The decoding now will be discussed in more detail. 
The encoded image is reproduced from the recording 20 
medium 2 as a bit stream of encoded groups of pictures 
and sent to the switch 1 3. The display starting time spec- 
ifying circuit 11 receives specifying data from the host 
computer via input terminal 16 for specifying the point 
at which decoding is to begin in a group of pictures. For 2S 
example, the specifying data may specify that the image 
be decoded at the beginning or middle of a given group 
of pictures relative to the field synchronizing signal (Fig. 
4E). 

As shown in Fig. 4E, for example, arrows pointing 30 
to specific cycles of the field synchronizing signal gen- 
erated by the display system 1 5 indicate a schedule for 
the display starting time. The second arrow along the 
axis indicates the time when the group of pictures is 
scheduled to be decoded and displayed. However, the 35 
time when decoding actually begins is set two cycles 
ahead at the first arrow to account for the two cycles 
required to process the group of pictures prior to decod- 
ing. 

The display starting time is determined by data us- *o 
ing three parameters: the field synchronizing signal 
which forms the field designated by the arrows; the 
specifying data which indicates the point where decod- 
ing begins in each group of pictures; and the bit stream 
of the group of pictures reproduced from the optical disc *s 
2. The display starting time specifying data is sent to the 
decoding start controller 1 2 which computes the decod- 
ing start time from this representative data. At the time 
decoding is to begin, the decoding start controller turns 
the switch 1 3 'on', thereby allowing the bit stream of the so 
group of pictures to be forwarded to the decoder 14. 
Similarly, the decoding start controller turns the switch 
■off' at the end of decoding, thereby cutting off the bit 
stream of the group of pictures to the decoder. 

The encoded group of pictures is encoded with the ss 
first field being of the predetermined polarity and the last 
field being of a field polarity opposite to the predeter- 
mined field polarity. In the preferred embodiment, the 



first field of the group of pictures is encoded as a top 
field and the last field of the group of pictures is encoded 
as a bottom field. 

The polarity of the first field is known prior to decod- 
ing the group of pictures. During decoding, therefore, 
the decoding start time is scheduled to begin with a top 
field as shown by the second arrow in Fig. 4E. For sim- 
plicity, the decoder is assumed to decode an encoded 
frame with no delay in decoding! However, as referred 
to above, two field cycles are used by the' display starting 
time specifying circuit 1 1 to generate the display starting 
time specifying data and the decoding start controller to 
compute the time at which to switch 'on - the switch 1 3. 
Therefore, the decoding start controller 1 2 switches "on" 
the switch two field cycles before the scheduled display 
starting time as shown by the first arrow (Fig. 4E) in or- 
der that the decoder will decode the groups of pictures 
two cycles later at the precise time the first frame is to 
be displayed. 

The decoding of a group of pictures will be ex- 
plained with reference to the timing charts of Figs. 4A- 
4E. Encoded frames, each having top and bottom fields, 
are encoded and transmitted to the decoder input in the 
.sequential order shown in Fig. 4A. The I. Band P -picture 
frames are represented by the corresponding letter in 
either upper case or lower case representing the top 
field or bottom field polarities followed by a number in- 
dicating the order in which the frames are to be dis- 
played. The top field flag (Fig. 4B) indicates which field 
(top or bottom) is first in the series for a particular frame 
while the repeat first field flag indicates whether the first 
field in each frame is to be repeated for the next frame. 
In the present invention, a decode stop signal gen- 
erated by the encoder is inserted into the place where 
the first field is to be repeated, causing the decoder to 
pause for one field and repeatedly display the field indi- 
cated by the repeat first field flag. Fig. 4D shows the 
output from the decoder 14, wherein it will be appreci- . 
ated that the original order of the group of pictures be- 
fore encoding is restored. 

It will be appreciated that this makes it unnecessary 
to match a display cycle of the field synchronizing signal 
to the field polarity of the decoder input. This prevents 
the one-field delay caused by a mismatch of the field 
synchronizing cycle with the field polarity of the first field, 
thereby preventing the buffer of the decoder 14 from 
overflowing during the delay time. 

Each group of pictures is composed so that the first 
field is of a predetermined field polarity, preferably the 
top field, while the last field is preferably the bottom field. 
With this arrangement, no gap between groups of pic- 
tures is formed and it is possible to combine and edit a 
plurality of groups of pictures. 

In addition to these advantages, it is no longer nec- 
essary to decode the entire group of pictures to ascer- _ 
tain the last field polarity because the last field polarity 
is known prior to decoding. It is, thus, possible to effi- 
ciently combine and edit the group of pictures even 
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when the groups of pictures are long in data length. 

The decoding system is compatible with encoding 
systems other than the type described with reference to 
Fig. 1. With other encoding systems, it will be recalled 
that it may not be possible to know prior to decoding the 5 
field polarity of the first field to be displayed in a group 
of pictures. Hence, the first field to be decoded and dis- 
played may not be synchronized with the field synchro- 
nizing signal generated by the display system 15 and 
the decoder 1 4 must wait one cycle in order to match io 
the first field polarity with the field synchronizing signal. 
That is, the decoding is halted for one cycle and the de- 
coder 14 stops reading image data from its buffer (not 
shown) for one cycle. As a result, image data tends to 
accumulate in the decoder buffer such that there is the is 
possibility of an overflow if the bit rate of the image data 
into the decoder buffer is high. 

To resolve this problem, an additional buffer mem- 
ory is provided in the decoder to store a field in advance 
of the present field. The buffer size (B) for the additional 20 
buffer (not shown) may be calculated by knowing the 
receiving buffer size (VBV buffer size) and the bit rate 
(R) specified in the header of a group of pictures. The 
capacity (B) of the additional buffer memory may be giv- 
en by the following expression: 2$ 

B = VBV buffer size + R x (time of one field). 

With the additional buffer of capacity (B), the buffer of 30 
the present invention can be prevented from overflowing 
in the case where the first field to be displayed is not 
synchronized with the field synchronizing signal. 

The operation of the controllers (Fig. 1 ) is explained 
in more detail with reference to the flow chart of Fig. 1 3 35 
which shows the routine of the controller to determine 
the time to generate the GOP start code. The controller 
starts the process by initializing a variable (i) to the value 
"-1" in step 101 . Here, i represents an order of frames 
sent to the encoder 7 as provided by the scan converter 40 
5. The controller, then, inquires whether there are more 
frames' to be decoded and, if so, advances to step 102. 
If no more frames are to be decoded, the controller pro- 
ceeds to the end of the routine. 

The controller, in step 102, initializes a variable (n) *s 
to "-1 Here, n represents an order of frames within a 
particular group of pictures. In step 103, the controller 
increments both variables (i) and (n), such that the var- 
iables (i) and (n) are initially set to "0" before beginning 
a nested loop. The controller inquires, at 104, whether so 
variable (n) is at "0% meaning that the present frame is 
the first frame of a group of pictures and, if so. proceeds 
to step 105 which sets the GOP start code to '1 Oth- 
erwise, if the present frame is not the first frame of the 
group of pictures, the controller proceeds to step 106 ss 
which sets the GOP start decode signal to "0*. 

The controller, in steps 107 to 111, determines the 
picture coding type of each frame designated as either 



the I, B or P picture coding types (steps 109, 111 and 
110). In inquiry 107, for example, the controller judges , 
whether or not the variable (n) is odd and, if so, proceeds , 
to inquiry 108. If not, the routine proceeds step 111 and 
designates the present frame as a B-picture frame. In 
inquiry 108, the controller determines whether the vari- 
able (n) which has been determined to be even, is T 
and, if so, designates the present frame as an l-picture 
frame in step 109, otherwise designating the present 
picture frame as a P-picture frame in step 110. 

The controller, in steps 112-114 determines when 
the group of pictures is to end. The controller adaptively 
determines the end of the group of pictures so that the 
last field to be displayed is preferably a bottom field. 
Consequently, the groups of pictures may be of varying 
frame length (N). in inquiry 112, the controller deter- 
mines whether the present frame is on the next to last 
frame or the frame thereafter in the GOP by determining 
whether the present frame number (n) is greater or 
equal to the number of the last frame (N) minus one. If 
the controller determines that the next to the last frame 
in the respective group of image pictures has not been 
reached yet, the controller returns to step 103 and in- 
crements the variables. Otherwise, the controller deter- 
mines that the next to the last frame has been reached 
and proceeds to inquiry 113. 

The controller, in inquiry 113, judges whether the 
field to be displayed at the end of the present frame is 
a bottom field by examining the top field first (Tff) flag 
and the repeat first field (Rff) flag. When, for example, 
the top field first flag is set to "1 " and the repeat first field 
flag is set to "0* a top field is first in the present frame 
and is not to be repeated for the next frame. When the 
top field first flag is set to •0" and the repeat first field 
flag is set to "1 \ for example, the bottom field is first, but 
is repeated for the next frame. In this situation, the con- 
troller determines that the group of pictures should end 
and generates the GOP end decode signal in step 114, 
causing the last field in the group of pictures to be a bot- 
tom field. 

It will be appreciated that the next field, which is the 
first field in the next group of pictures, is a top field since 
the last field in the preceding group of pictures is a bot- 
tom field. When the next group of pictures is processed, 
the controller proceeds to step 1 03 and increments the 
variable (i). The routine continues as described above 
for each group of pictures until the end of the moving 
picture. 

Another embodiment has a similar configuration as 
the encoding system 1 shown in Fig. 1, but differs in the 
controlling routine executed by the controller 8. In this 
embodiment, the controller generates a first field polarity 
flag which indicates the field polarity of the first field in 
the first frame of the respective group of pictures and a . 
last field polarity flag indicating the last field polarity. 
These flags are recorded on the recording medium. With 
this embodiment, there is no limitation of where the 
group of pictures must start and end because the first 
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and last fields are not limited to top and bottom fields, 
respectively. ... 

Preferably, the first and last field polarities are trans- 
mitted as part of the user data area reserved by the 
MPEG standard for user-allocated special applications. 
Fig. 5 shows the syntax for a bit stream of a group of 
pictures including the user data area according to this 
embodiment. The group of pictures begins with a 
group_start_code of 32 bits. The user data area starts 
with a user_data_start_code of 32 bits followed by the 
first field polarity (flrst_fleld_polarity_GOP) of one bit 
and the last field polarity (last_field_polarity_GOP) of 
one bit. In the preferred embodiment a M * used as either 
the first field polarity or the last field polarity indicates a 
top field, whereas a "0" indicates a bottom field. It will 
be noted that the user data area is arranged in units of 
one byte and, therefore, it is necessary to reserve an 
area (reserved) of 6 extra bits to complement the 2 bits 
of field polarity flags to "fill in" one byte. 

The encoder 7 encodes the frames according to a 
specified image encoding type, such as the I, P or B- 
picture frames. The encoding system of the presently 
described embodiment encodes the l-picture frames at 
intervals of four frames, for example, and an interval for 
a P-picture set at 2 frames in a group of pictures. It will 
be appreciated that the number of frames in each group 
of pictures in this embodiment does not have to be adap- 
tive ty selected because the field polarity is indicated by 
the field polarity flags and the first and last fields do not 
necessarily have to be set to specific field polarities (i. 
e., top and bottom fields, respectively). The top field first 
flag and repeat first field flags are added to each frame, 
as in the previous embodiment. Moreover, a GOP head- 
er which includes the user data is appended to each 
group of pictures when the GOP start code is detected. 
The syntax shown in Fig. 5 is defined by MPEG -2 (ISO/ 
I EC 1 3 818-2) standards and is recorded on the optical 
disk 2. As shown in Fig. 5, the optical disk includes the 
first field polarity and last field polarity in the user data 
area in the GOP header. 

A decoding system in accordance with this embod- 
iment has a configuration similar to that shown in Fig. 3 
for the previously-described embodiment except that 
the switch 13 is controlled in a different manner by the 
decoding start controller 12. In this embodiment, display 
starting time specifying circuit reads the field polarity 
from the user data recorded in the GOP header and 
schedules the display starting time of the field cycle cor- 
responding to the field polarity on the field synchronizing 
signal generated by display system 1 5. For example, as 
shown in Fig. 4D, the field polarity of the group of pic- 
tures to be displayed first is a top field and the controller 
selects the top Field cycle for the scheduled display start* 
ing time as shown in Fig. 4E. 

The routine of the controller 8 (Fig. 1) to generate 
the first and last field polarity flags is shown in detail by 
the flow chart of Fig. 14. The steps followed in this rou- 
tine are similar to those taken in the flow chart of the 



previous embodiment (Fig. 13). Thus, the controller 
starts the process by initializing the variable (i) to the 
value "-r in step 201. The controller, then, inquires 
whether there are more frames to be decoded and, if 

5 so, advances to step 202. If no more frames are to be 
decoded, the controller proceeds to the end of the rou- 
tine. . . . . 

The controller, in step 202, initializes the variable 
(n) to ■-1". In step 203, the controller increments both 

10 variables (i) and (n), such that the variables (i) and (n) 
are initially set to "0" before beginning a nested loop. 
The controller inquires, at 204, whether variable (nj is 
at '0", meaning that the present frame is the first frame 
of a group of pictures and, if so, proceeds to step 205 

*5 which sets the GOP start decode signal to "1 \ Other- 
wise, if the present frame is not the first frame ol the 
group of pictures : the controller proceeds to step 206 
which sets the GOP start decode signal to "0". . 

Unlike the previous embodiment, the controller here 

20 generates the first field polarity flag to, for example, "1 
As explained, this generated first field polarity flag is 
transmitted with the present frame indicating the first 
field of the respective group of pictures. 

Steps 208 to 21 6 follow the same operations as cor- 

25 responding steps 108 to 116 in the previous embodi- 
ment. Thus, the controller, in steps 208 to 212, deter- 
mines the picture coding type of each frame designated 
as either the l t B or P picture coding types (steps 210, 

211 and 212). In inquiry 20S, for example, the controller 
30 judges whether or not the variable (n) is even and : if so. 

proceeds to inquiry 209. If not, the routine proceeds step 

212 and designates the present frame as a B-picture 
frame. In inquiry 209 : the controller determines whether 
the variable (n) which has been determined to be even, 

35 is "1 " and, if so, designates the present frame as an I - 
picture frame' in step 210, otherwise designating the 
present picture frame as a P-picture frame in step 211 . 

The controller, in steps 213-215 determines when 
the group of pictures is to end. As with the last embod- 

4C iment the controller here adaptively determines the end 
of the group of pictures so that the last field to be dis- 
played is preferably a bottom field. Consequently, the 
groups of pictures may be of varying frame length (N). 
In inquiry 213, the controller determines whether the 

45 present frame is the next to last frame or the frame there- 
after in the GOP by determining whether the present 
frame number (n) is greater or equal to the number of 
the last frame (N) minus one. If the controller determines 
that the next to the last frame in the respective group of 

50 image pictures has not been reached yet, the controller 
returns to step 203 and increments the variables. Oth- 
erwise, the controller determines that the next to the last 
frame has been reached and proceeds to inquiry 214 
where the controller sets the GOP end decode signal to 

55 -v. 

The controller then proceeds to inquiry 215 and 
judges whether the field to be displayed at the end of 
the present frame is a bottom field by examining the top 
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field first (Tff) flag and the repeat first field (Rff) flag. 
When, for example, the top field first flag is set to "1" 
and the repeat first field flag is set to "0" a top field is 
first in the present frame and is not to be repeated for 
the next frame. When the top field first flag is set to "0" s 
and the repeat first field flag is set to "1", for example, 
the bottom field is first, but is repeated for the next frame. 
In this situation, the controller determines that the group 
of pictures should end and sets the last field polarity flag 
to "1". As with the first field polarity flag, the last field to 
polarity flag is transmitted with the present frame indi- 
cating the present field is the last Field in the group of 
pictures. Otherwise, the controller sets the last field po- 
larity flag to "0". 

As in the previous embodiment, the next field, which is 
is the first field in the next group of pictures, is a top field 
since the last field in the preceding group of pictures is 
a bottom field. When the next group of pictures is proc- 
essed, the controller proceeds to step 203 and incre- 
ments the variable (i). The routine continues as de- 20 
scribed above for each group of pictures until the end of 
the moving picture. 

Thus : it is possible with the above embodiments to 
know in advance of decoding a group of pictures th e field 
polarity of the first field where the group of pictures is to 25 
start. As in the previous embodiment, it is assumed for 
simplicity that the decoder 14 can decode a frame with- 
out delay. The decoding start controller 12, however, 
causes decoding to begin two field cycles before the 
scheduled starting time as shown in Fig. 4E in order ac- 30 
count for processing time before decoding and to pre- 
cisely time the display of the decoded image. 

It is also possible to know both the field polarity at 
the beginning and the end of the group of pictures, there- 
by suppressing a gap in data from occurring between 35 
subsequent groups of pictures. The embodiments de- 
scribed herein, therefore, allow a plurality of groups of 
pictures to be combined and edited without the problem 
of a gap forming in between groups of pictures. 

40 

Claims 

1. A moving picture encoding apparatus for encoding 
frames of a moving picture into groups of video im- 45 
age pictures including an intra-frame image picture, 
said frames being composed of a plurality of fields 
of different field polarities including a predetermined 
field polarity, comprising: 

so 

forming means for forming series of frames to 
be encoded into respective groups of image 
pictures such that a first field to be encoded in 
each of the respective groups of image pictures 
is a field of said predetermined field polarity; ss 
and 

encoding means for encoding each series of 
frames formed by said forming means into said 



respective group of image pictures. 

2. The moving picture encoding apparatus according 
to claim 1, further comprising control means for 
adaptively selecting a number of frames in each re-' 
spective group of image pictures such that the first 
field in each respective group of image pictures is 
of said predetermined field polarity. " 

3. The moving picture encoding apparatus according 
to claim 2, wherein said control means adaptively 
selects the number of frames in each respective 
group of image pictures by generating a start code 
causing said encoding means to start encoding at 
said first field of said predetermined field polarity. 

4. The moving picture encoding apparatus according 
to claim 3, further comprising field synchronizing 
signal means for generating a field synchronizing 
signal of alternating field polarities that controls the 
timing for the encoding of said fields for different 
field polarities; and 

wherein, said control means generates said 
start code to cause said encoding means to encode 
said first field when said field synchronizing signal 
is of said predetermined field polarity. 

5. The moving picture encoding apparatus according 
to claim 1 , wherein said forming means forms each 
series of frames such that a last field in the series 
to be encoded is of a field polarity other than said 
predetermined field polarity. 

6. The moving picture encoding apparatus according 
to claim 1 , wherein said different field polarities are 
top and bottom field polarities and said forming 
means forms each series of frames such that said 
first field is of the top field polarity. 

7. The moving picture encoding apparatus according 
to claim 1 , wherein said different field polarities are 
top and bottom field polarities and said forming 
means forms each series of frames such that a last 
field in each series is of the bottom field polarity. 

8. A moving picture encoding method for encoding 
frames of a moving picture into groups of video im- 
age pictures including an intra-frame image picture, 
said frames being composed of a plurality of fields 
of different field polarities including a predetermined 
field polarity, comprising the steps of: 

forming series of frames to be encoded into re- 
spective groups of image pictures such that a 
first field to be encoded in each of the respec- 
tive groups of image pictures is a field of said 
predetermined field polarity; and - 1 -» - 
encoding each series of frames formed into 
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said respective group of image pictures. 

9. The moving picture encoding method according to 
claim 8, further comprising the step of adaptively se- 
lecting a number of frames in each respective group s 
of image pictures such that the first field in each re- 

, spective group of image pictures is of said prede- 
termined field polarity. 

10. The moving picture encoding method according to io 
claim 9, wherein adaptively selecting the number of 
frames in each respective group of image pictures 
further comprises the step of generating a start 
code causing said encoding means to start encod- 
ing at said first field of said predetermined field po- is 
larity 

11. The moving picture encoding method according to 
claim 10, further comprising the step of generating 

a field synchronizing signal timing the encoding ol 20 
said fields for different field polarities; and 

wherein, said step of adaptivery selecting . 
generates said start code to cause said encoding 
to encode said first field when said field synchroniz- 
ing signal is of said predetermined field polarity. 25 

12. The moving picture encoding method according to 
claim 8, wherein said step of forming forms each 
series of frames such that a last field in the series 

to be encoded is of a field polarity other than said 30 
predetermined field polarity. 

13. The moving picture encoding method according to 
claim 8, wherein said different field polarities are top 
and bottom field polarities and said step of forming 3$ 
forms each series of frames such that said first field 

is of the top field polarity. 

14. The moving picture encoding method according to 
claim 8, wherein said different field polarities are top *o 
and bottom field polarities and said step of forming 
forms each series of frames such that a last field in 
each series is of the bottom field polarity. 

15. A moving picture decoding apparatus for decoding <5 
an encoded moving picture of frames encoded as 
groups of video image pictures including an intra- 
frame image picture, said frames being composed 

of a plurality of fields of different field polarities in- 
cluding a predetermined field polarity, comprising: so 

control means for controlling a decoding start 
time to decode respective groups of image pic- 
tures when said control means senses a first 
image picture in each respective group of pic- ss 
tures is an encoded field of said predetermined 
field polarity: and 

decoding means, responsive to said control 



means : for decoding each respective group of 
pictures. ' ** „ *\ 

16. The moving picture decoding apparatus according 
to claim 15, further comprising field synchronizing 
signal means for generating a field synchronizing 
signal of alternating field polarities that controls the 

. timing for the decoding of said fields for different 
field polarities. *. 

17. The moving picture decoding apparatus according 
to claim 16, wherein said control means generates 
a start code to cause said decoding means to de- 
code said first field when said field synchronizing 
signal is of said predetermined field polarity. 

18. The moving picture decoding apparatus according 
to claim 17, wherein the decoded moving picture is 
displayed, further comprising scheduling means for 
scheduling the control means to generate said start 
code two cycles of the field synchronizing signal be- 
fore said first field is to be displayed. 

.19. The moving picture decoding apparatus according 
to claim 1 5, wherein said decoding means halts de- 
coding when said control means senses that the 
last image picture in said respective group of pic- 
tures decoded is of a field polarity other than said 
predetermined field polarity. . -=* 

20. The moving picture decoding apparatus according 
to claim 1 5, wherein said different field polarities are 
top and bottom field polarities and said first image 
picture is an encoded field of the top field polarity. 

21. The moving picture decoding apparatus according 
to claim 15, wherein said different field polarities are 
top and bottom field polarities and a last image pic^ 
ture in each respective group of image pictures is 
an encoded field of the top field polarity ",, 

22. A moving picture decoding method for decoding an 
encoded moving picture of frames encoded as 
groups of video image pictures including an intra- 
frame image picture, said frames composed of a 
plurality of fields of different field polarities including 
a predetermined field polarity, comprising the steps 
of: 

controlling a decoding start time to decode re- 
spective groups of image pictures when said 
control means senses a first image picture in 
each respective group of pictures is an encod- 
ed field of said predetermined field polarity; and 
decoding, in response to said controlling step, 
each respective group of pictures. 

23. The moving picture decoding method according to 
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claim 22, further comprising the step of generating 
a field synchronizing signal of alternating field po- 
larities that controls the timing for the decoding of 
said fields for different field polarities. 

24. The moving picture decoding method according to 
claim 23, wherein said step of controlling generates 
a start code to cause said decoding to decode said 
first field when said field synchronizing signal is of 
said predetermined field polarity. 

25. The moving picture decoding method according to 
claim 24, wherein the decoded moving picture is 
displayed, further comprising the step of scheduling 
the step of controlling to generate said start code 
two cycles of the field synchronizing signal before 
said first field is to be displayed. 

26. The moving picture decoding method according to 
claim 22, wherein said step of decoding is halted 
when the last image picture in said respective group 
of pictures decoded is sensed to be of a field polarity 
other than said predetermined field polarity. 

27. The moving picture decoding method according to 
claim 22, wherein said different field polarities are 
top and bottom field polarities and said first image 
picture is an encoded field of the top field polarity. 

28. The moving picture decoding method according to 
claim 22, wherein said different field polarities are 
top and bottom field polarities and a last image pic- 
ture in each respective group of image pictures is 
an encoded field of the top field polarity. 

29. A moving picture encoding apparatus for encoding 
a moving picture into groups of video image pictures 
including an intra-frame image picture, said frames 
being composed of a plurality of fields of different 
field polarities including a predetermined field po- 
larity, comprising: 

forming means for forming series of frames to 
be encoded into respective group of image pic- 
tures and for generating data designating the 
first field in said respective group of image pic- 
tures being of the predetermined field polarity; 
encoding means for encoding each series of 
frames formed by said forming means into said 
respective groups of image pictures; and 
transmitting means for transmitting the encod- 
ed moving picture encoded by said encoding 
means and for transmitting said data designat- 
ing said first field of the predetermined field po- 
larity tn each respective group of image pic- 
tures. 

30. The moving picture encoding apparatus according 



to claim 29, wherein said respective group of image 
pictures is transmitted as a stream of bits including 
a header with reserved areas for header informa- 
tion; and _. . 
5 said transmitting means further transmits as 
header information data designating that a last 
frame in each series to be encoded is a field of po- 
larity other than said predetermined field polarity. 

io 31. The moving picture encoding apparatus according 
to claim 30, wherein said transmitting means further 
arranges said header information according to an 
MPEG standard and transmits said data designat- 
ing said first and last frames as user data. 

1S 

32. The moving picture encoding apparatus according 
to claim 29, wherein said different field polarities are 
top and bottom field polarities and said forming 
means forms each series of frames, such that said 

20 first field is of the top field polarity. 

33. The moving picture encoding apparatus according 
to claim 29, wherein said different field polarities are 

• . top and bottom field polarities and said forming 
25 means forms each series of frames such that a last 
field in each series is of the bottom field polarity. 

34. A moving picture encoding method for encoding a 
moving picture into groups of video image pictures 

30 including an intra-frame image picture, said frames 
being composed of a plurality of fields of different 
field polarities including a predetermined field po- 
larity, comprising the steps of; 

35 forming series of frames to be encoded into re- 

spective group of image pictures and generat- 
ing data designating the first field in said re- 
spective group of image pictures being of the 
predetermined field polarity; 

*o encoding each series of frames formed into 

said respective groups of image pictures; and 
transmitting the encoded moving picture en- 
coded and transmitting said data designating 
said first field of the predetermined field polarity 

45 in each respective group of image pictures. 

35. The moving picture encoding method according to 
claim 34, wherein said respective group of image 
pictures is transmitted as a stream of bits including 

50 a header with reserved areas for header informa- 
tion; and 

said step of transmitting further transmits as 
header information data designating that a last 
frame in each series to be encoded is a field of po- 
ss (arity other than the predetermined field polarity. 

36. The moving picture encoding method according to 
claim 35, wherein said step of transmitting further 
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arranges said header information according to an 
MPEG standard and transmits said data designat- 
ing said first and last frames as user data. 

37. The moving picture encoding method according to s 
: claim 34. wherein said different field polarities are 

top and bottom field polarities and said step of form- . 
ing forms each series of frames such that said first 
field is of the top field polarity. 

10 

38. The moving picture encoding method according to 
claim 34, wherein said different field polarities are 
top and bottom field polarities and said step of form- 
ing forms each series of frames such that a last field 

in each series is of the bottom field polarity. is 

39. A moving picture decoding apparatus for decoding 
an encoded moving picture of frames encoded into 
groups of video image pictures including an intra- 
frame image picture, said frames being composed 20 
of a plurality of fields of different field polarities in- 
cluding a predetermined field polarity, said encoded 
moving picture including data designating a first 
field of the frames having said predetermined field 
polarity, comprising: 2s 

detecting means for detecting the first field des- 
ignated by said data to be of said predeter- 
mined field polarity of the first field before de- 
coding the encoded moving picture; 30 
control means for controlling a decoding start 
time to begin decoding said encoded moving 
picture when said first field is detected by said 
detecting means; and 

decoding means, responsive to said control 3S 
means, for decoding said encoded moving pic- 
ture. 

40. The moving picture decoding apparatus according 

to claim 39, wherein said encoded moving picture 40 
further includes data designating a last field having 
a field polarity of said predetermined field polarity; 
and 

wherein said detecting means detects the da- 
ta designating the last field. 



41. The moving picture decoding apparatus according, 
to claim 39, further comprising field synchronizing 
signal means for generating a field synchronizing 
signal of alternating field polarities that controls the 
timing for the decoding of said fields for different 
field polarities. 

42. The moving picture decoding apparatus according 
to claim 39, wherein said control means generates 
a start code to cause said decoding means to de- 
code said first field when said field synchronizing 
signal is of said predetermined field polarity. 



43. The moving picture decoding apparatus according 
to claim 39, wherein the decoded moving picture is 
displayed, further comprising scheduling means tor 
scheduling the control means to generate said start 
code two cycles of the field synchronizing signal be- 
fore said first field is to be displayed. 

44. A moving picture decoding method for decoding an 
encoded moving picture of frames encoded into 
groups of video image pictures including an intra- 
frame image picture, said frames composed of a 
plurality of fields of different field polarities including 
a predetermined field polarity, said encoded moving 
picture including data designating a first field of the 
frames having said p'redetermined field polarity, 
comprising the steps of: 

detecting the first field designated by said data 
_ to be of said predetermined field polarity of the 
first field before decoding the encoded moving 
picture; 

controlling a decoding start time to begin de- 
coding said encoded moving picture when said 
first field is detected; and 
decoding said encoded moving picture com- 
mencing at the decoding start-time. 



45. The moving picture decoding method according to 
claim 44, wherein said encoded moving picture fur- 
ther includes data designating a last field having a 
field polarity of said predetermined polarity: and 

wherein said step of detecting detects the da- 
ta designating the last field. 

46. The moving picture decoding method according to 
claim 44, further comprising the step of generating 
a field synchronizing signal of alternating field po- 
larities that times the decoding of said fields for dif- 
ferent field polarities. 

47. The moving picture decoding method according to 
claim 44, wherein said step of controlling generates 
a start code to cause the decoding of said first field 
when said field synchronizing signal is of said pre- 
determined field polarity. 

48. The moving picture decoding method according to 
claim 47, wherein the decoded moving picture is 
displayed, further comprising the step of scheduling 
the step of controlling to generate said start code 
two cycles of the field synchronizing signal before 
said first field is to be displayed. 
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Syntax No. of bits 

group_of_pictures(){ 

group_start_code 32 

time_code 25 

closed_gop 1 

brokenjink 1 

if(nextbits()==extension_$taii_code){ 
extension__start_code 32 
while(nextbltsOI='0000 0000 00000000 0000 00001 '){ 
group_extension_data 8 

} 

next+_start__code<) . 

} 

it(nextbits()==user__data_start_code){ 
user_data_start_code 32 

firsts ield_parity_GOP • 1 

last_field_parity_GOP 1 
reserved 6 

while(nfixtbits()l= 0000 0000 00000000 0000 00OOV){ 
user_data 8 

} 

next_start_code() 

} 

do{ 

pictureO 

} while(nextbitsO=picture_start_code) 

} 
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